Selective affinity chromatography of DNA polymerases with associated 3' to 5' exonuclease activities.
The use of 5'-AMP as a ligand for the affinity chromatography of DNA polymerases with intrinsic 3' to 5' exonuclease activities was investigated. The basis for this is that 5'-AMP would be expected to act as a ligand for the associated 3' to 5' exonuclease. The requirements for binding of Escherichia coli DNA polymerase I, T4 DNA polymerase, and calf thymus DNA polymerase delta, all of which have associated 3' to 5' exonuclease activities, to several commercially available 5'-AMP supports with different linkages of 5'-AMP to either agarose or cellulose were examined. The DNA polymerases which possessed 3' to 5' exonuclease activities were bound to agarose types in which the 5'-phosphoryl group and the 3'-hydroxyl group of the AMP were unsubstituted. Bound enzyme could be eluted by either an increase in ionic strength or competitive binding of nucleoside 5'-monophosphates. Magnesium was found to reinforce the binding of the enzyme to these affinity supports. DNA polymerase alpha, which does not have an associated 3' to 5' exonuclease activity, did not bind to any of these columns. These differences can be used to advantage for the purification of DNA polymerases that have associated 3' to 5' exonuclease activities, as well as a means for establishing the association of 3' to 5' exonuclease activities with DNA polymerases.